Role of the Atg9a gene in intrauterine growth and survival of fetal mice.
Autophagy is activated by environment unfavorable for survival and requires Atg9a protein. Mice heterozygous for p57(Kip2), devoid of the imprinted paternal allele (p57(Kip2+/-)), are known to develop hypertension during pregnancy. To determine whether fetal Atg9a is involved in the intrauterine survival and growth of fetal mice, this study was performed on Atg9a heterozygous (Atg9a(+/-)) pregnant mice with and without p57(Kip2+/-). The pregnant mice heterozygous for both knockout alleles of Atg9a and p57(Kip2) (Atg9a(+/-)/p57(Kip2+/-)), but not those heterozygous for Atg9a alone, developed hypertension during pregnancy. Placental expression of Atg9a mRNA was significantly decreased in the Atg9a(-/-) mice compared to Atg9a(+/-) or Atg9a(+/+) mice. The Atg9a(-/-) fetal mice exhibited significantly retarded growth and were more likely to die in utero compared to Atg9a(+/+) and Atg9a(+/-) fetal mice. Growth retardation was observed in the presence of maternal hypertension in Atg9a(-/-) fetal mice. These results suggest that Atg9a(-/-) fetal mice from pregnant dams heterozygous for both knockout alleles of Atg9a and p57(Kip2) are more susceptible to hypertensive stress than fetuses with intact autophagic machinery.